Objectives: We examine whether women's risks of having metabolic syndrome (MetS) at pre/early-menopausal baseline, and of developing MetS after baseline, are associated with childhood and adult socioeconomic statuses (SESs); and whether the associations are mediated by adult reproductive, economic, behavioral, and psychosocial factors. Method: Using data on white and black women collected prospectively for 12 years in the Study of Women's Health Across the Nation, we estimated odds of MetS at pre/early-menopausal baseline with logistic regression, and incidence of MetS after baseline with Cox proportional hazards models. Results: Women raised in "adverse" childhood SES had marginally greater odds of MetS at baseline than did women raised in "good" SES, and women with a high school credential or less had significantly greater odds than college-educated women, in mutually adjusted models. The elevated odds partly reflected SES-related differences in exercise and alcohol consumption. Incidence after baseline was associated with education, not childhood SES, and partly mediated by health behaviors. Differences in the probability of surviving without MetS between the most and least socioeconomically advantaged women nearly doubled between ages 50 and 60. Discussion: Childhood and adult SES predict women's risks of MetS as they approach the menopause transition; adult SES is primarily important afterwards.
More than one in five U.S. adults has metabolic syndrome (MetS; Beltrán-Sánchez, Harhay, Harhay, & McElligott, 2013) , a cluster of cardiometabolic risk factors for chronic illnesses, such as diabetes and cardiovascular disease, as well as death (Ford, 2005) . The risk of having MetS increases substantially during midlife (Beltrán-Sánchez et al., 2013) , and the health consequences of MetS are especially pronounced among postmenopausal women (Lin, Caffrey, Chang, & Lin, 2010) . Better knowledge about the predictors of MetS could help individuals, families, and providers prevent its development and improve the health of U.S. adults, especially older women, who are one of the largest and fastest growing segments of the population.
A well-established predictor of MetS among women is their socioeconomic status (SES), particularly education level (Loucks, Rehkopf, Thurston, & Kawachi, 2007; Lucove, Kaufman, & James, 2007; Matthews, Räikkönen, Gallo, & Kuller, 2008; Ramsay, Whincup, Morris, Lennon, & Wannamethee, 2008; Scuteri et al., 2008; Wamala et al., 1999) . Indeed, educational attainment is generally considered a "fundamental cause" of disparities in health (Link & Phelan, 1995) . Education is thought to enhance health largely through indirect pathways such as economic wellbeing, health-related behaviors, and psychosocial resources (Mirowsky & Ross, 2003) . Compared with lower-educated peers, higher-educated adults are more likely to be employed and have an adequate income for purchasing nutritious foods, gym memberships, and other salubrious resources. Higher-educated adults are less likely to engage in risky behaviors such as smoking and are more likely to engage in preventive behaviors. Higher-educated women have fewer children (Monte & Ellis, 2014) and later age of natural menopause (Gold et al., 2001) , which may lower the risk of MetS. Schooling also enhances psychosocial resources. For instance, higher-educated adults are more likely to have salubrious social ties (Umberson & Montez, 2010) and less likely to experience depression (Miech & Shanahan, 2000) . In addition to indirect pathways, schooling may enhance health through direct physiological benefits (e.g., Rosenberg- Lee, Barth, & Menon, 2011) .
A handful of studies have examined whether socioeconomic circumstances from childhood might also influence the risk of MetS in adulthood (e.g., Langenberg, Kuh, Wadsworth, Brunner, & Hardy, 2006; Lehman, Taylor, Kiefe, & Seeman, 2005; Lucove et al., 2007; Ramsay et al., 2008) . Given that childhood SES predicts several health consequences of MetS in adulthood, such as diabetes (Blackwell, Hayward, & Crimmins, 2001) , cardiovascular disease (Galobardes, Smith, & Lynch, 2006) , and mortality (Montez & Hayward, 2011) , it is reasonable to conjecture that it also predicts MetS. However, findings across the handful of studies are inconsistent. It remains poorly understood whether MetS in adulthood is primarily associated with adult SES, or whether SES in childhood is also important.
The main aim of this study is to examine whether SES exposures across the life course shape women's odds of MetS during midlife. To conceptualize how these exposures might shape MetS, we draw mainly from Cumulative Inequality Theory (CIT : Ferraro, Shippee, & Schafer, 2009 ), but also from life-course epidemiology (Ben-Shlomo & Kuh, 2002) . CIT is a social science theory of aging. It utilizes basic life stages (e.g., childhood, adulthood) as a framework for elucidating how socially structured risks and resources accumulate across life stages to shape wellbeing and health throughout adulthood.
Five components of CIT frame our study. The first is that childhood conditions are important for adult health. Here, we assess whether childhood SES is associated with women's odds of MetS before and after adjusting for women's education level. The importance of timing of SES exposure can be gleaned from noting the extent to which the odds associated with childhood SES are attenuated after adjustment. A second component asserts that inequality is multidimensional. Here, we develop a multidimensional measure of childhood SES using latent classes. Third, CIT asserts that early disadvantage increases exposure to risks and resources across adult domains. Here, we assess the extent to which associations between childhood SES, women's education, and MetS are mediated by four types of adult factors. Fourth, CIT proposes that turning points in the life course may alter the consequences of earlier exposures. Here, we examine whether childhood SES predicts MetS at baseline when women were pre/early menopausal and the subsequent risk of MetS as women traverse the menopause transition. In addition, because education may be a turning point (particularly in the context of intergenerational mobility), we assess whether the association between childhood SES and adult MetS is moderated by education. A fifth component underscores the importance of assessing interindividual differences. Here, we examine how disparities in MetS between life-course SES groups change as women age.
In general, extant studies find that three types of adult mediators-health behaviors, psychosocial resources, and socioeconomic achievement processes-are important in accounting for the association between childhood SES and adult health (see Montez & Hayward, 2011) . Regarding behaviors, individuals experiencing childhood environments characterized by economic adversity, harsh and unsupportive family interactions, family dysfunction, or abuse are more likely to smoke, abuse alcohol and illicit drugs, engage in sexually promiscuous behavior, be physically inactive, and obese (Felitti et al., 1998) . Obesity may be particularly important given its central role in MetS and its strong association with other MetS components such as insulin resistance (Grundy et al., 2005) . Poor sleep quality is another behavior that may help explain the associations between adverse childhood environments and adult health risks such as MetS (Lee, Tsenkova, & Carr, 2014) . Some behavioral mechanisms may be sex specific. Adverse childhood SES is associated with higher fertility and earlier age of menopause (Lawlor, Ebrahim, & Smith, 2003) , which can elevate women's risk of MetS. In addition to influencing behaviors, childhood SES may influence the development of psychosocial resources, such as mental well-being (Wickrama, Conger, & Abraham, 2005) , sense of personal control (Krause, 1993) , and supportive social relationships (Poon & Knight, 2011) , which are health promoting. Furthermore, childhood SES may have a long reach on adult health through its influence on socioeconomic achievement processes. Educational attainment is particularly important (e.g., Luo & Waite, 2005) . Its importance partly reflects the relatively early completion of education in the life span (education generally precedes and influences the attainment of other socioeconomic resources such as occupation and income) and its role in shaping numerous other risks and resources for health including behaviors and psychosocial well-being (Mirowsky & Ross, 2003) .
Although this study focuses on adult circumstances as potential pathways between childhood SES and adult metabolic health, the association may also reflect biological embedding of childhood exposures. For instance, prenatal conditions have been associated with adult metabolic and cardiovascular functioning (Lehman et al., 2005; McEniry, Palloni, Dávila, & Gurucharri, 2008) . In addition, some studies find childhood SES predicts obesity (Heraclides, Witte, & Brunner, 2008) , diabetes (Maty, Lynch, Raghunathan, & Kaplan, 2008) , and metabolic function (Lehman et al., 2005) , even after controlling for adult circumstances.
As we stated earlier, the few studies that have investigated the role of childhood SES on the risk of MetS in adulthood are inconclusive. This may reflect differences in childhood SES measures and respondent ages across the studies. With few exceptions (Non et al., 2014) , studies have used either parental education (Lee et al., 2014; Lehman et al., 2005; Miller et al., 2011) or occupation (Gustafsson & Hammarström, 2012; Langenberg et al., 2006; Lucove et al., 2007; Ramsay et al., 2008) as a single indicator of childhood SES, but these indicators can have different implications for a child's physiological and social development. Parental education may reflect cognitive stimulation in the home, parenting styles, and routine meal and bed times. Parental occupation may more closely reflect economic circumstances. Moreover, prior studies have been either cross-sectional or prospective follow-up studies that assessed MetS at a single age. Any potential effect of childhood SES on the risk of MetS may change with age. For instance, the effect may strengthen with age as the prevalence of MetS among women increases after menopause (Carr, 2003) or decline as the proportion of life spent in childhood shrinks.
This longitudinal study examines whether childhood and adult SES predict MetS among women during midlife. It provides new evidence on the life-course origins of MetS by: (a) using a prospective data set containing repeated measures of MetS, (b) assessing how childhood and adult SES predict the odds of MetS at study baseline when women were pre/early menopausal, as well as the subsequent risk of developing MetS, (c) creating a measure of childhood SES that is multidimensional and meaningful, and (d) examining whether the associations are mediated by adult reproductive, economic, behavioral, and psychosocial factors.
Method

Data
The Study of Women's Health Across the Nation (SWAN) is a multisite, community-based, prospective study of aging and the menopause transition. From a cross-sectional study of 16,065 women from seven locations (Boston, Chicago, the Detroit area, Los Angeles, New Jersey, Oakland, and Pittsburgh), 3,302 women who at the 1996 baseline were aged 42-52 years, premenopausal, and self-identified with the site's designated race-ethnic groups were recruited for the prospective study. Details on sampling and recruitment methods are published elsewhere (Sowers et al., 2000) . Study visits between baseline and follow-up assessment 13 included interviews, anthropometry, questionnaires, and blood draws. The analytical sample for the present study includes participants from the four SWAN locations (Boston, Chicago, Detroit, and Pittsburgh) that administered an ancillary 10-item questionnaire about childhood circumstances during Visit 13 in 2012/2013. These sites enrolled white and black women. Among these 1,399 participants, 1,109 (79%) returned the ancillary questionnaire.
Metabolic Syndrome
Metabolic syndrome (MetS) is defined using clinical thresholds in the modified National Cholesterol Education Program Adult Treatment Panel III definition (Grundy et al., 2005) . Women were identified as having MetS if they had at least three of the following five components: hypertension (systolic blood pressure ≥ 130 mmHg or diastolic blood pressure ≥ 85 mmHg or taking any blood pressure medication), impaired fasting glucose (glucose ≥ 100 mg/ dL fasting value or taking medication for elevated glucose), obesity (waist > 88 cm), low high-density lipoprotein (< 50 mg/dL), and high triglycerides (≥150 mg/dL fasting value). MetS was measured at baseline and at each followup through Visit 12. For missed visits, the SWAN imputes the score for MetS if the participant was known to have MetS in prior visits (imputed score = 1) or if the participant was known to not have MetS in both prior and subsequent visits (imputed score = 0).
Childhood Circumstances
Information on childhood circumstances was collected during Visit 13 in 2012/2013 with a 10-item questionnaire, the SWAN Childhood Context Ancillary Study. To assess childhood SES specifically, it asked participants about their mother's and father's education and whether, before age 19, their childhood family owned a car, owned a home, ever received public assistance, and ever had difficulty paying for food or rent. In general, extant studies find that certain retrospective measures of childhood SES can be used judiciously. A review of studies assessing retrospective measures found that objective ones (e.g., parental education) are fairly reliable and valid, whereas subjective ones that rely heavily on interpretation or judgment (e.g., quality of relationship with parent) are questionable (Hardt & Rutter, 2004) . Recent studies also support the careful use of objective measures. Havari and Mazzonna (2015) examined retrospective reports of childhood health, SES, and living conditions provided by adults aged 50 and older across 13 European countries and found strong internal and external consistency.
Our analyses indicate the SWAN childhood measures are fairly reliable and valid. To assess reliability, we compared the responses in Visits 13 and 7; the latter were collected only at Pittsburgh. The concordance of the questions across visits ranged from 86.1% to 96.9% among these 259 participants. To assess validity, we confirmed the data concur with three expected patterns for SWAN cohorts: childhood SES was less favorable for black than white women; compared with participants' mothers, their fathers were more likely to have 0-11 years of education or a bachelor's degree; and parental high school graduation rates approximated historical records (Goldin, 1998; Heckman & LaFontaine, 2010) .
We conducted a latent class analysis to identify distinct subgroups of childhood SES among SWAN participants. This approach is often preferable to alternatives such as including all SES indicators (running the risk of multicollinearity), or creating a summation index of the indicators (ignoring their natural clustering), or using one indicator (potentially overestimating its effect). Following recommended procedures (Wang & Wang, 2012) , we found that three latent classes provided the best fit (see also Matthews et al., in press ). See Supplementary Material for methodological details. Characteristics of the classes are shown in Table 1 . Class 1 contains 26% of women and is the most disadvantaged, with low-educated, poor parents ("adverse SES"). Class 2 contains 50% of women, with low-educated, nonpoor parents ("fair SES"). Class 3 contains 24% and is the most advantaged, with high-educated, nonpoor parents ("good SES").
Adult Circumstances
The adult factor of main interest is women's educational attainment. It is categorized into high school or less; some college; a bachelor's degree or higher. In addition, we include four adult factors (reproductive, economic, psychosocial, and behavioral) which may mediate the associations between childhood SES, women's education, and MetS (our conceptual model is depicted in Supplementary Figure 1) . We select several measures of these factors based on prior literature and data availability within SWAN. We exclude women missing education (n = 13) given its importance in our framework. The few missing values for other adult factors are specified by a missing category (for categorical variables) or the average value. Our results are robust to different specifications of missing.
We include three reproductive factors. Number of live births is a 6-category measure, from 0 to 5 or more. We include an indicator of hormone use (including birth control) in the month preceding each visit. At each visit, women are classified into one of four menopausal status categories: pre/early menopausal, late peri menopausal, post/surgical menopausal, and unknown due to hormone therapy.
We include three measures of economic well-being. Employment indicates whether the participant was employed during the prior 2 weeks. Economic hardship identifies participants who stated they experienced "major money problems" during the prior year. Annual family income categories include <$35,000, $35,000-74,999, and $75,000 plus.
We include four health-related behaviors. Smoking indicates the participant smoked cigarettes regularly. Alcohol consumption contains four categories: abstainer, infrequent (<2 servings/week), light to moderate (2-7 servings/week), and heavy (>7 servings/week). Sleep problems is based on three questions regarding the frequency of trouble falling asleep, staying asleep, and waking early in the prior 2 weeks. Responses range from never to five or more times per week and are summed to a score ranging from 0 to 12. Physical activity measures how often the participant played sports or exercised during the prior year. The categories include never, less than once a month, once a month, 2-3 times a month, once a week, and more than once a week.
We include three psychosocial resources. Marital status includes never married, currently married, and previously married. Social support is based on four questions about having someone to listen to when you need to talk; take you to the doctor; confide in; help with daily chores if you were sick. Responses to each question range from none of the time to all of the time and are summed to a score ranging from 0 to 16. Depression is measured with the 20-item Center for Epidemiologic Studies-Depression (CES-D) scale (Radloff, 1977) , where lower scores indicate fewer resources.
Analytic Strategy
Prevalence of MetS at baseline
We first assess the extent to which childhood SES and women's education predict MetS at baseline when all women were pre/early menopausal. Of the 1,109 participants in the Childhood Context Ancillary Study, 1,064 are included in the prevalence analysis (we excluded 32 women missing baseline MetS and 13 missing education). We examine the odds of MetS at baseline using logistic regression. Model 1 estimates the odds from childhood SES. Model 2 adds education to Model 1. Models 3-6 include adult factors at baseline. The models do not adjust for menopausal status or hormone use, because at baseline participants were pre/early menopausal and not using hormones. All models adjust for age, race, and SWAN location and were estimated with SAS 9.4.
Incidence of MetS after baseline
We next examine the degree to which childhood SES and women's education predict the incidence of MetS after baseline. This analysis includes participants without MetS at baseline, plus participants who were missing MetS at baseline and did not have MetS in the first visit it was assessed (total n = 826). At the time of this study, MetS information for Visit 13 was not available. We estimate Cox proportional hazards models using elapsed age between visits as the time metric. Model 1 estimates the hazard of MetS from childhood SES. Model 2 adds education to Model 1. Models 3-6 add time-varying adult factors. All models adjust for age, race, and SWAN location and were estimated with SAS 9.4.
Results
At baseline, 265 of 1,077 SWAN participants (24.6%) had MetS. Table 1 shows a graded association between childhood SES and MetS at baseline. The prevalence of MetS was 33.1%, 23.2%, and 18.1% among women raised in adverse, fair, and good childhood SES, respectively. Among the 1,064 respondents in the prevalence analysis, 259 of them (24.3%) had MetS. After baseline, 271 of 826 participants (32.8%) developed MetS.
Prevalence Analysis
We first assess the importance of childhood SES-on its own and net of educational attainment-for women's odds In Models 3-6, we assess the extent to which the associations between childhood SES, women's education, and MetS estimated in Model 2 are mediated by four adult factors. Model 3 adjusts for reproductive factors (measured by number of live births) but does not attenuate the size or significance of the associations. Among the remaining three adult factors, health behaviors (Model 5) appear to be most important. Adjusting for behaviors reduces the logodds for adverse childhood SES by 25% and to marginal significance. It reduces the log-odds for high school or less by 30% and to marginal significance. Controlling for all adult factors (models not shown) did not further attenuate the associations.
When controlling for all four health behaviors in Model 5, exercise and alcohol are significantly related to MetS but smoking (OR = 1.13, p > .10) and sleep (OR = 1.04, p > .10) are not (full models available on request). In general, the odds of MetS decline with exercise frequency and alcohol consumption. For instance, compared with women who exercised multiple times per week, women who exercised once per week have more than double the odds of MetS (OR = 2.06, p ≤ .05) and women who never exercised have more than triple the odds (OR = 3.07 p ≤ .001). Compared with women who consumed moderate amounts of alcohol, women who abstained have 1.73 times the odds of MetS (p ≤ .01).
Incidence Analysis
We replicate the analyses above to glean insights into the importance of childhood SES and women's education for incidence of MetS after baseline. This is a period when many SWAN participants began the menopause transition, generally considered an important turning point in women's lives. Model 1 in Table 3 estimates the basic association between childhood SES and the risk of developing MetS after baseline, controlling for age, race, and SWAN location. Compared with women raised in good SES, women raised in adverse SES have an elevated hazard of MetS, but the difference is not significant (HR [hazard ratio] = 1.28, p > .10). In contrast to childhood SES, education is a significant predictor. In Model 2, net of childhood SES, women with a high school or less education have 51% higher risk of MetS (p ≤ .05), and women with some college have a 38% higher risk (p ≤ .05), compared with college-educated women.
Similar to the prevalence results, adjusting for reproductive factors (births, hormone use, and menopausal status) in Model 3 does not attenuate the association. Because of the theoretical importance of those measures, we retain them in all subsequent models. Similar to the prevalence analysis, health behaviors are the most important mediating factors we examined. Adjusting for behaviors reduced the log-hazard between Models 3 and 5 by 22%. The magnitude of the education coefficients in Model 5 is similar to the prevalence models, although the coefficients in the incidence models remain significant at p ≤ .05. Note: AIC = Akaike information criterion; CI = confidence interval; OR = odds ratio; SES = socioeconomic status; SWAN = Study of Women's Health Across the Nation. a Model 1 adjusts for race, SWAN location, and age at baseline. Model 2 adds educational attainment to Model 1. Model 3 adds number of live births to Model 2. Model 4 adds economic well-being (employment status, family income, and economic hardship) to Model 2. Model 5 adds health behaviors (smoking, alcohol, sleep, and exercise) to Model 2. Model 6 adds psychosocial resources (marital status, social support, and depression) to Model 2. All participants are classified into one of three latent classes of childhood SES. See Table 1 for a description of each class. † p < .10. *p < .05. **p < .01.
As CIT underscores the importance of assessing interindividual differences, we next examine how disparities in MetS between life-course SES groups change as women age. Table 4 shows the probability of surviving from baseline to at least age 50, 55, and 60 without developing MetS (probabilities derived from Model 2 in Table 3 using the reference values for race [black] and location [Pittsburgh] ). The probability of surviving without MetS to age 50 ranged from 89% among women with good childhood SES and a college degree to 82% among women with adverse childhood SES and low education. The differences grew with age: the probability of surviving to age 65 without MetS ranged from 72% to 57% among these two groups.
Supplementary Analyses
We conducted two ancillary analyses. First we examined whether the association between childhood SES and MetS was moderated by women's education. We added four SES-by-education interaction terms to the prevalence and incidence models; none were significant at p ≤ .05. Second, given the central role of obesity in MetS, we assessed whether our results primarily reflect obesity, following colleagues (2008, 2012) . Results are available in Supplementary Table S1 . Using Model 3 in Table 2 , we added a control for obesity. This attenuated the OR for adverse childhood SES (1.52, p ≤ .10 to 1.13, p > .10) but not for education. We also estimated Model 3 to predict each MetS component. Childhood SES was significantly associated with obesity and glucose; education was significantly associated with hypertension and triglycerides. Next, given the high correlation between obesity and glucose intolerance (Grundy et al. 2005) , we estimated odds of obesity among women not glucose intolerant, and odds of intolerance among women not obese. Childhood SES was not significant in either model suggesting its association with MetS reflects an obesity-glucose synergy rather than obesity alone. Note: SES = socioeconomic status. a Survival probabilities were generated from Cox proportional hazards models in SAS PROC PHREG that included childhood SES, educational attainment, race, and SWAN location (i.e., Model 2 in Table 3 ). The probabilities are estimated at the reference values for race (black) and location (Pittsburgh).
Discussion
Drawing on CIT, this study examined whether childhood SES and adult SES (measured by education level) have enduring consequences for MetS among midlife women. To our knowledge, it is the first study to examine a prospective data set with repeated measures of MetS and assess how SES-related disparities in MetS change with age. The findings provide new evidence on the life-course SES origins of MetS.
Consistent with the CIT proposition that childhood conditions are important for adult health, childhood SES was inversely related to MetS at baseline. Compared with women who grew up in "good" circumstances (high-educated, nonpoor parents), women who grew up in "fair" circumstances (low-educated, nonpoor parents) had marginally higher odds of MetS, while women who grew up in "adverse" circumstances (low-educated, poor parents) had significantly greater odds. As the primary distinction between fair and adverse childhood SES was economic hardship, it appears that economic hardship in childhood, rather than low levels of parental education alone, has pernicious and enduring consequences for women's metabolic health. It is important to note that our analysis did not include women raised by high-educated, poor parents. Thus, we cannot assess whether economic hardship in childhood would have similarly deleterious consequences for women with high-educated parents or if high-educated parents could buffer against such consequences.
One particularly interesting finding is that the associations between childhood and adult SES and MetS appear to change with age. At the pre/early menopausal baseline, both childhood SES and women's education predicted MetS. However, only education predicted incident MetS after baseline. One interpretation is that childhood SES may leave its stamp on MetS in early to mid-life; it appears to be less relevant than own education for later onset MetS, particularly as women traverse the menopause transition. Midlife in general-and the years surrounding the menopause transition in particular-may be a time when the importance of distal SES exposures for MetS onset give way to more proximal ones. This concurs with the CIT assertion that the health effects of early exposures are not static; rather, they unfold as a life-course process. Our findings also imply that the CIT concept of turning points should not be confined to the conventional set of discrete events such as military service and retirement. Rather, it should incorporate more fluid and subtle processes, some of which may be biological in nature.
The association between childhood SES and the odds of MetS at baseline appears to largely reflect a pathway of low education and lifestyle behaviors. Accounting for education and behaviors attenuated the adverse childhood SES coefficient by roughly one-half; and while it was no longer statistically significant, the odds remained elevated (OR = 1.36). Similarly, the association between women's education and MetS at baseline was largely accounted for by behaviors rather than other factors we examined. Frequent exercise and light-to-heavy alcohol consumption predicted lower odds of MetS; and SES-disadvantaged women were less likely to exercise and more likely to abstain. Our finding is consistent with studies documenting a positive correlation between exercise and alcohol thought to reflect an active lifestyle that mixes team sports (e.g., running clubs, tennis) with socializing centered on alcohol consumption (Poortinga, 2007) . Indeed, the correspondence between alcohol consumption and exercise frequency among SWAN participants is significant (ρ = .11, p ≤ .001).
Although health behaviors partly accounted for the inverse relationship between participants' education and incident MetS, other adult factors did not. Prior research has similarly found that even when controlling for health behaviors and number of live births, education remains a significant predictor of women's MetS (Loucks et al., 2007) . These results concur with many U.S. studies finding education is the strongest and most consistent adult SES predictor of health behaviors and health (e.g., Mirowsky & Ross, 2003) . Education may be a robust predictor because it is a stable measure of lifelong SES. Moreover, in our study, it reflects participant's own SES across several decades before baseline. Exposures measured from baseline onward may be unable to account for much of the association between education and MetS.
Also noteworthy is that disparities in MetS across life-course SES groups widened with age. The difference in surviving without MetS between the most and least advantaged women nearly doubled between ages 50 and 60. Corroborating several CIT components, this finding illustrates that disparities in MetS reflect the accumulation of SES dis/advantages across life-course stages, and these disparities expand with age. It also underscores the need to consider respondent ages when examining the life-course origins of MetS.
Limitations
One potential limitation of our study is that childhood indicators were retrospectively reported and could be affected by measurement errors, such as recall bias. This could produce conservative estimates of the effects of childhood SES because false negatives (not recalling adversities) are more common than false positives (Hardt & Rutter, 2004) . Nonetheless, reviews (Hardt & Rutter, 2004) and recent studies (Havari & Mazzonna, 2015) find retrospective measures of "objective" childhood conditions, such as parental education, are sufficiently reliable and valid to be used judiciously.
Although we focused on psychosocial and behavioral mediators, future studies may want to examine physiologic mediators. Other early-life indicators, such as childhood obesity, might also be important but were not measured. As our study is based on four U.S. cities, it is not representative of the U.S. population. Our findings should not be extrapolated to other ages or men. Lastly, although the prevalence analysis could be affected by reverse causation (i.e., MetS may cause inactivity), the graded association between activity and MetS suggests this is not the primary explanation.
Conclusions
Childhood and adult SES predict the odds of MetS among women as they approach the menopause transition; however, adult SES (measured by education) is primarily important afterwards. Health care providers should consider women's SES in childhood, and especially adulthood, when assessing MetS risks. Strategies to decrease the prevalence of MetS should target the first few decades of life-specifically by reducing childhood poverty and raising educational attainment. Strategies that facilitate an active lifestyle may also be beneficial.
Supplementary Material
